Background: Injuries are the second greatest cause of mortality in Iran. Information about the
Introduction
owadays, injuries are a serious health and socioeconomic issue around the world. [1] [2] [3] They are the leading cause of death during the first four decades of life. 4, 5 Injuries are believed to contribute to 10% of mortality globally. 6 With Low and Middle Income Countries (LIMCs)as the location of about 90% of injury mortality. 7 Each year more than 5 million people lose their life across the world due to some kind of injury. [8] [9] [10] With current trends, it is assumed that the global burden of injuries will increase in the coming decades, especially in LMICs. 11 Injuries are the second leading cause of mortality in Iran. 12 In a 1966 White Paper, they were referred to as "the neglected disease of modern society" as there are fewer studies on injuries than on other diseases. This definition may describe the status of injuries in those LMICs which invest inadequate funds in public health programs as well as in injury research. [13] [14] [15] An understanding of injury epidemiology makes it possible to develop appropriate approaches for injury prevention. 16 Different studies have been published on the epidemiology of injuries in Iran in recent years. [17] [18] [19] They have studied the epidemiology of injuries on a local level using only small sample sizes. Therefore, they cannot provide clear and beneficial information for decisionmaking on a macro level. Systematically reviewing the results and conclusions of these studies can provide useful information for decision-making and future research. Therefore, the aim of this study was to systematically review the epidemiology of injuries in Iran.
Methods
This systematic review and meta-analysis study was conducted in 2016, using an approach adopted from the book "A Systematic Review to Support EvidenceBased Medicine". 20 
Eligibility criteria
The inclusion criteria for the study were: crosssectional studies on the injuries, articles written in Iran, articles published in Persian and English, articles published from 1 January 2000 to 30 March 2016. Studies that focused on injuries in specific age groups of patients (children, elderly, etc.) or gender (male or female), studies that focused on specific kinds of injuries (road traffic accidents, burns, falls, etc.), communitybased studies, conference presentations, case reports, interventional and qualitative studies were excluded from the study.
Information sources
Required data were collected searching for the following key words and their Persian equivalents; trauma, injury, accident, epidemiology, prevalence, pattern, etiology, risk factors and Iran. The following databases were searched: Google Scholar, PubMed, Scopus, MagIran, Iranian scientific information database (SID) and IranMedex. Some of the relevant journals and web sites were searched manually. The list of references for the selected articles was also reviewed. In the final stage of the literature review, we searched the gray literature and consulted experts.
Review process
In the first phase of the review process, an extraction table was designed in which the following items were inserted: first author's name, year of publication, city, data collection (number of hospitals and data collection time period), sample size, age (Mean ± SD), gender, major mechanisms of injuries, Road Traffic Accidents (RTAs) pattern, scene of injury, ambulance transportation, anatomical sites of injury, Injury Severity Score (ISS), mortality, and mortality due to RTAs. Validity of the data extraction table was improved by experts. A pilot study was conducted for further improvement of the extraction table. Two authors (SH and A-AS) had enough experience and knowledge in this field to be independently put in charge of the data extraction.
In the first phase of the article selection procedure, articles with non-relevant titles were excluded. In the second phase, the abstract and the full text of articles were reviewed to select the articles that matched the inclusion criteria. Reference management (Endnote X5) software was used in order to organize and assess the titles and abstracts, as well as to identify duplicate entries.
Quality assessment
Two reviewers (SH and A-AS) evaluated the reporting quality of articles according to the checklist of Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) (Appendix1). 21 Those cases in which there was a disagreement between these reviewers were referred to a third author.
Data analysis
In the current study, due to the high heterogeneity in the report of studies' results and some methodological issues, we could not conduct a quantitative analysis (Meta-Analysis methods). Data were analyzed manually. Descriptive statistics such as frequency, percentage, Mean ±Standard Deviation were used to report the results. Excel 2010 software was used to draw the graphs.
Results
In this study, out of 2747 articles, 25 articles were finally found to be completely related to the study's objective and thus included in the study (Figure 1) .
The results of the extracted data from the entered articles are summarized in Table 1 . The pattern of injuries had been studied in 16 cities in 15 provinces. In 24 studies, where the number of studied hospitals had been indicated, data were collected from 47 hospitals over a 324 month period. The total number of studied injury cases was 3 234 481 and the mean ±standard deviation of the age of the cases was 30±17.4. In all of the studies, the number of the males was higher than the females (75.75% vs. 24.3%). Only 31.3% of injured cases had been referred to hospitals by ambulance.
RTAs, followed by fall accidents, were the leading cause of injuries in the vast majority of the studies (21 studies out of 25) (Figure 2) . Among RTAs injuries, the highest frequency was caused by motorcycle crashes (Figure 3) .
The majority of injuries occurred on roads including urban roads, rural roads and highways (Figure 4 ).
Head and neck injuries were the most common during accidents (47.3% of cases) while the spinal cord suffered the least number of injuries (6.5% of cases) ( Figure 5 ). 
Average proportion
The mean ± standard deviation of the severity of injuries was calculated to be 8.1±8.6 (average proportion of mild injuries was 64, moderate injuries 23 and severe injuries 13).
In these studies, the case-fatality proportion ranged from 0.1 to 21.3 with the total mean of 3.8. RTAs accounted for 75% of injury-caused case-fatality proportion.
Discussion
According to this study, young people account for a large number of injury victims which is consistent with the majority of studies conducted in this area. [22] [23] [24] [25] Since the studied cases were often of working and productive age and many of them were the breadwinners of their families, their injuries impose serious socioeconomic costs in comparison with other groups. Therefore, it is important to pay more attention to the prevention of injuries in this group. In addition, the frequency of injuries is higher in males than the females. This is consistent with the majority of studies conducted in other countries. [26] [27] [28] [29] The studies that have been conducted in this area have pointed out several factors which may be applicable to Iran. Similar to their counterparts in most LMICs compared with High Income Countries (HICs), Iranian males are more vulnerable to injury risks due to the special socio-cultural context of Iran (more driving, more occupational threats, violence-induced injuries and so on).
Nevertheless, some types of injuries such as fractures and injuries that occur at home may be seen more in females than males due to females' gender roles or the nature of their duties. 30, 31 According to the reviewed studies, less than one third of the injured cases were referred to hospitals by ambulance. This is a poor performance compared with other countries. 32, 33 The study by Naghavi and colleagues in 12 provinces of Iran in 2002 showed that 7.2% and 90.8% of injury cases were referred to hospitals by ambulance and conventional vehicles, respectively. 12 Whereas according to the results of Zafarghandi and Moeinian, only 5% of injury cases in Tehran had been referred to hospitals by ambulance in 1999. 34 This may indicate the improved status of prehospital care and the quantitative and qualitative promotion of the ambulances service in Iran in recent years. Given the importance of the rapid and professional transfer of the injured to hospitals, this condition cannot be considered as satisfactory since it is far below the standard. Thus, additional plans and endeavors for the qualitative and quantitative promotion of pre-hospital services seem necessary.
According to the current study's result, RTAs account for the majority of injuries which is consistent with the results of most of studies in this field. [35] [36] [37] [38] [39] [40] From 2005 to 2008, Iran had the world's highest road injury death rate. 41 At that time, the study of Khorasani-zavare and colleagues showed that there are many obstacles to the Average proportion* 48 Despite the advances in the prevention of RTAs in recent years, they continue to be the primary cause of injuries and the second greatest cause of mortality in Iran. [49] [50] [51] It seems that there still are many barriers to preventing RTAs in Iran. In this regard more valid studies are needed in this field. Based on the results, the rate of motorcycle accidents and their injuries is higher among RTAs cases which is consistent with the numbers obtained in other studies. [52] [53] [54] [55] Crash injuries and mortality among motorcyclists have been reduced in HICs communities to a large extent, thanks to the promoted preventive actions, improved injury diagnosis and treatment and enhanced injury centers and care system. 56 Many efforts have been made in Iran in recent years in order to reduce the crash rate among motorcyclists. Harsher punishment for a motorcyclist who breaks the law is a special plan that has been considered by the traffic department. The study conducted by Yunesian and colleagues revealed that the daily mean of the number of traffic-caused injured cases referred to Sina hospital during the first month of the implementation of this plan shows an ascending trend compared with the previous month as well as with the corresponding month of last year. However, the occurrence of severe traffic-caused injuries as well as severe head and neck injuries have decreased. 57 Given the fact that motorcycle crashes are still the main cause of injuries in Iran and other LMICs, 58 considerable amount of attention should be paid to this field. A set of plans for promoting helmet use by motorcyclists and designing special lanes for them may yield better results. [59] [60] [61] The results of these studies showed that the vast majority of accidents have occurred on roads. Since RTAs are the main cause of the injuries, roads are of course the primary accident scene. According to a 2009 WHO report, roads in Iran are sub-standard from a safety point of view. 62 In addition, the results of Khorasanizavare and colleagues (2009) confirm that the poor road safety in Iran is the main obstacle to accident prevention. 42 The results of Jafari and colleagues also revealed the poor safety standard form 2001 to 2005. 63 Nevertheless, according to a 2013 WHO report, the safety of Iran's roads has improved slightly in the past few years. 64 But more initiatives are needed in order to achieve a satisfactory level.
Head and neck injuries are the most common. This conclusion is consistent with a lot of studies conducted outside Iran. [65] [66] [67] [68] It seems that RTAs are the main cause of these injuries. Therefore, safety considerations should be particularly taken into account regarding vehicles and motorcycles. Installing standard air bags, and making seat belt and helmet use compulsory are among the most important courses of action.
The total mean of case-fatality proportion was computed to be 3.8 where RTAs account for 75% of this number. Although this appears a negligible number, its severity will be highlighted by paying attention to two important facts: 1) only those cases that were referred to hospitals were included in this number. It should be noted that more cases die at the accident scene and they are not referred to hospitals. Thus, injury casefatality proportion is definitely higher than 3.8. 2) Since about 4 deaths happen in every 100 thousand cases referred to hospitals, the case-fatality proportion will be a high number considering thousands of people who are referred daily to hospitals due to injuries resulting from accidents. Problems associated with recording systems and underestimation of problems can be added to this challenge. This study observed no special increasing/decreasing trend of injury case-fatality proportion. [69] [70] [71] [72] Observing safety considerations at different locations including roads, work places, and homes and so on, improving pre-hospital care systems and capabilities, improving care systems and methods for injury cases, public training courses and different preventive programs can reduce injury-related mortality.
Despite serious follow ups, some reports and theses were not available. This was an important limitation of this study. Non-homogenous results were another limitation of this study making it impossible to conduct metaanalyses and Standardized Mean Difference (SMD). In this regard this limitation should be considered when interpreting the results of this study.
Conclusion
According to the results obtained in the current study, it is recommended that managers and policy-makers pay more attention and give priority to the following items: paying more attention to the prevention of accident injuries among men especially young men, qualitative and quantitative promotion of pre-hospital services and ambulance services, promoting the safety of roads and vehicles, developing a set of actions for promoting the safety of motorcycles (manufacturing safe motorcycles, creating special motorcycle lanes, and laws to make
